WHATEVER may be the opinion of medical men on the interaction between weather and health, the man in the street has very hazy ideas on the subject, and it is chiefly with these that I shall deal. My remarks therefore will deal less with the ordinary opinions of medical men than with the medical opinions of ordinary men.
It is a normal human characteristic to seek a cause for every effect. When we fail to find a cause amongst familiar things, we readily assign the cause to something with which we are not familiar; for if we know nothing about a thing we can, without outraging our common sense, ascribe to it properties which it may or may not possess.
'here are several factors in meteorology for example, atmospheric electricity, ozone, radio-activity, ultra-violet light, etc., about which the ordinary man has heard, but about which he knows little, and which he supposes to have a direct effect on health. In considering these factors we must be particularly on our guard to recognize the extent to which this tendency to explain the familiar by the unfamiliar has been a factor in forming our opinion.
Another tendency of the untrained mind is the conviction that one's health is affected by weather because one notices that one feels off colour in certain kinds of weather. It is very difficult to determine whether one variable is the cause of another by observing coincidences. Yet we are all constantly trying to do it. If we believe that a certain relationship exists between two factors, we generally notice the occasions when they occur together, but do not think of the relationship when they occur separately. Thus we remember many coincidences but not the cases in which the relationship did ndt hold.
When one has two such marked variables as weather and health it is easy to convince oneself that the two are related. The only way, however, to be certain of such connections is by the well-known mathematical device of the correlation coefficient. Records must be made at regular intervals-if possible by independent observers-of the two factors to be examined and the magnitude of each at every observation expressed as a numer'ical quantity. The correlation coefficient of the two records can then be calculated to give the true measure of their connexion. The opinion of someone who has merely his own impressions to guide him is of no value, no matter how long he has continued his observations; in fact in most such cases the longer the series of observations the less is the value of the opinion.
The danger of arguing from analogy has played a great part in medical practice in the past. For example: It did not need much intelligence to associate bad smells with bad health, and then, by analogy, to associate pleasant smells with good health, but this analogy became dangerous when the carrying of flowers and perfume boxes became the recognized way of protection from contagion. The bouquets carried by the Lord Mayor of London and His Majesty's Judges on certain ceremonial occasions to-day are an interesting reminder of this false medical analogy.
My final remark of a general nature is on the necessity of separating the physical from the psychological effect of weather on health. Most people in this country think it unhealthy to sit, still more to sleep, in a room with closed windows. As a meteorologist I think I am qualified to say that in most rooms in this country the M&R.-PHYS. MED. 1 air is changed sufficiently often to exclude any possibility of a chemical change in the atmosphere, and as a matter of fact, large variations in the chemical constitution of air can be made without any detrimental effects. There can be no doubt that the unpleasant feeling which many people have in closed rooms is psychological rather than physical. The air in a room receives gases from many sources-from the binding of books, carpets, upholstery, etc.-which are harmless in themselves, especially in the small quantities involved, but have distinctly unpleasant odours. It is these odours which we notice and find intolerable, although they may have no direct detrimental effect. We react mentally, not physically.
Pressure.-So far as we know, the body is not affected directly by the pressure to which it is subjected. Rapid changes of pressure have unpleasanb and even dangerous effects, but natural changes of barometric pressure are much too slow to be effective. There are, however, two indirect effects of pressure which might be mentioned. When the pressure changes, the quantity of oxygen in a given volume changes with it. Thus when the pressure is high the concentration of oxygen is high, while when it is low there is a deficiency of oxygen. This change in quantity of oxygen is not important at sea level where the changes of pressure are small, but by ascending mountains or descending into mines the pressure may be halved or doubled, and with it the quantity of oxygen. Distress at high altitudes, with the well-known mountain sickness, is probably entirely due to dearth of oxygen and not to the direct effect of reduced pressure.
Ellsworth Huntington has pointed out the possibility of another indirect effect of pressure on health. Some slight correlation between well-being and the height of the barometer has been observed in America. Huntington explains this by the fact that low and high barometric pressures are closely associated with the passage of cyclones and anticyclones, with their characteristic weather conditions. It is these varied weather conditions-not the pressure itself-which are the cause of the apparent correlation between barometric pressure and well-being.
Temperature Humnidity.-Water vapour is one of the few constituents of the atmosphere which varies from time to time and from place to place. It has, however, a characteristic which no other constituent possesses, namely, that its quantity is strictly limited by the actual temperature of the air.
Hence arise the two methods of specifying the humidity of the atmosphere: (a) the absolute humidity, which expresses the quantity of water vapour present, and (b) the relative humidity, which is the ratio of the amount of water present to the maximum which could present with the existing temperature.
Both these aspects of humidity play a part in the mechanism of a living body, but the relative humidity is the more important.
The absolute humidity is only important in connection with breathing. The air exhaled in breathing leaves the lungs completely saturated. The same quantity of water leaves the body with every breath, no matter what may be the humidity of the atmosphere, but the quantity of water taken in with each ingoing breath depends on the absolute humidity of the air. The difference in the quantity of water taken in and sent out in breathing has to be drawn from the water already in the body. Now at very low temperature the air can hold only insignificant quantities of water even when completely saturated; therefore in cold climates breathing involves a large loss of water, hence the wellknown thirst experienced by men sledging in polar regions. The importance of relative humidity is chiefly due to the fact that the rate of evaporation from the skin largely depends upon it. It must not be thought, however, that there is no evaporation from the skin in completely saturated air, as is so frequently stated.
At all air temperatures below blood heat the surface of the skin is to some extent warmer than the surrounding air; thus even if the air is saturated, it is warmed up when it comes in contact with the skin and so can take in more moisture. An interesting example of this effect can be seen when a horse "steams" after hard driving on a humid day. The saturated air surrounding the wet horse is warmed by contact and takes in more moisture. As this warmed air rises it mixes with the surrounding air, cools, and deposits its excess water as a visible cloud.
The cooling effect of dry air is known to everyone. The temperature recorded by a wet bulb thermometer is a much better measure of the unpleasantness of a warm climate than the dry bulb temperature which is usually reported.
The temperature of the skin can never be below the temperature of the wet bulb, while it may be many degrees below that of the dry bulb, thermometer. For this reason the wet bulb thermometer is a useful danger-signal for heat-stroke, and it has been the practice of the Indian Meteorological Department during recent years to warn all military stations when it is anticipated that the wet bulb temperature will reach 800 F. in the course of the day, so that all unnecessary exercises may be stopped.
Anyone who has been in India during the hot weather will be familiar with the " tattie "; this is a screen of rushes placed over an open doorway through which a current of air passes into the house. A servant keeps the tattie wet by frequently pouring water over it. The air passing through the tattie is cooled by evaporation, bringing a welcome lowering of the temperature indoors. In a recent paper Dr. C. W. B. Normand, the present Director-General of Indian Observatories, has brought out the unexpected fact that although one can lower the temperature of the dry bulb thermometer by the use of a tattie one cannot lower the temperature of the wet bulb. Thus the wet bulb temperature inside a house with a tattie will be the same as outside.
Wind.-Of all direct effects of the weather on health and well-being, I believe that of wind to be by far the most important. Though wind does not alter the physical characteristics of the air, it materially affects the action of these characteristics on bodies exposed to it. The temperature of air remains the same whether it is still or in motion, and it is not the temperature of the air but the rate of loss of heat from the body, which is physiologically important. This depends on the motion of the air as well as on its temperature. Similarly, much of the cooling of the body is due to surface evaporation, and the rate of evaporation with any given relative humidity increases with the wind velocity. Thus whether air is moist or dry, if its temperature is below blood-heat, the effect of setting it in motion is to increase the rate of loss of heat from the body. When one is in good health, loss of heat sets up pleasant and health-giving reactions and stimulates one to take exercise which also is health giving. This brings me to the consideration of what makes one place bracing and another relaxing. I remember discussing some years ago with other meteorologists, the question why of two seaside resorts within sight of one another, one was bracing and the other relaxing. They were so near together that there was no question of difference in the ordinary meteorological factors such as temperature, humidity or wind velocity when measured by a well-exposed anemometer. We reached no decision then, but further experience has I believe given the clue. Both towns have good promenades, but while in one case the sea comes right up to the promenade there is half a mile of sand between the other promenade and the sea. If, now, one measures the wind velocity, not by a perfectly exposed anemometer thirty or iorty feet above ground on a site free from all obstructions, but where the people spend most of their time, that is three or four feet above the promenade or on the sands, one would find that the wind velocity on the promenade near the sea would be appreciably higher than on that half a mile away from the sea. It is this difference in wind velocity which makes one place bracing and the other relaxing. This was brought home to me during a stay in Simla.
Simla is 7,000 ft. above sea level-that is, higher than most Alpine resorts--and it has a temperature similar to that of a town in England, yet people constantly complain that Simla is not bracing. The explanation is, I believe, that for the greater part of the year there is practically no wind in Simla.
In England there is not much difference between the temperature and humidity at the various seaside resorts, but there is a great difference in the mean wind velocity measured on the promenades, and I cannot help feeling that in this wind velocity lies the difference in their bracing qualities.
Wind can obviously cool the body only if the air temperature is below body temperature; if it is higher, wind will tend to warm the body. I say "tend" because if the air is dry as well as warm the wind will increase evaporation and so tend to cool the body. These two tendencies act in opposite directions, and it is important to know which is the greater, for if the warming is greater than the cooling, the body temperature will rise above blood-heat and so cause death; while if the cooling is greater than the warming, life may exist in air temperatures well above blood-heat. The answer will obviously depend on the temperature, the wind velocity and the relative humidity. Dr. Normand has studied this problem and obtained some interesting results. He finds that in calm air the normal human body can support 1000 F. if the relative humidity is less than 90%, 1200 F. if it is less than 40%, and 1400 F. if it is less than 15°', but that even if the air were quite dry death would occur at 1280 F. if the wind velocity were 9 metres per second (20 m.p.h.), at 1170 F. with a velocity of 25 m./sec. (56 m.p.h.). These velocities and temperatures are not unknown to occur together in hot desert winds, such as the simoom, about which there are many travellers' tales of death due to the hot wind.
An important effect of wind, especially for town dwellers, is its influence on atmospheric pollution. Wind has two aspects with regard to atmospheric pollution: in the first place its velocity is important because when it is high the wind distributes pollutions over a large volume of air, and so reduces the concentration of the obnoxious constituents; in the second place the direction is important because wind from some directions brings contaminated air, and from others pure air to the place of observation. I am not prepared to estimate the ill effects on health of the pollution of the atmosphere from an ordinary manufacturing town; but there is evidence that industrial towns per se are not unhealthy. There can however be little doubt that the psychological effect of pollution, witb its dull skies and unpleasant odours, is depressing.
With regard to the health-giving properties of our seaside resorts. How far it is the medical opinion I cannot say, but the popular opinion is that sea air contains health-giving qualities not present in ordinary air. By the principle of explaining the unknown by the unfamiliar, the health-giving property of sea-air is often ascribed to ozone. However, Lord Rayleigh, in 1918, with the most delicate instrument then available-the spectroscopecould detect no ozone in the lower atmosphere. Recent and still more delicate observations have been able to detect a trace of ozone in the lower atmosphere, but so small (3 milligrams in 100 kilograms) that it could not possibly affect health, and there is reason to believe that land air, especially polluted air from towns, has more ozone than sea air. I suggest that the health-giving properties of seaside resorts are due on the physical side to the "bracing" effect of the relatively high wind velocities, and on the psychological side to the absence of familiar town odours and the presence of sea odours. Town dwellers detect the unfamiliar sea odours at once, and have little difficulty in convincing themselves that the sea air does them good. Fog.-Fogs and mists have always been supposed unhealthy. From a physical point of view it is difficult to see what effect a clean fog can have on the body. The air is no different after a fog has formed in it from what it was before the fog formed-except possibly it is a fraction of a degree colder. Every breath of air taken into the lungs contains just the same amount of water, both before and after the formation of the fog. If clean fog is detrimental to health it must be through its psychological effect. The case is different where the fog forms in a polluted atmosphere. A fog has exactly the opposite effect to wind on pollution. While wind rapidly dissipates pollution the meteorological conditions which accompany fog all tend to concentrate it. In most fogs there is practically no movement of air either vertically or horizontally, so that the pollution renains where it is emitted. The high fogs which turn day into night in London are due to the holding of all the smoke just above the house tops; this smoke loaded with the water of the fog, is impenetrable to light. In such conditions the pollution near the surface can rise to dangerous amounts and even the layman can see that these fogs must be unhealthy.
Radiation.-There are three effects of radiation on the human body.: (a) heating, (b) chemical and (c) psychological.
Heating.-Electro-magnetic radiation can take various forms; these are, broadly speaking, wireless rays, infra-red rays, light rays, ultra-violet rays, X-rays, gammarays and ultra-penetrating (cosmic) rays. All these rays are electro-magnetic disturbances which carry energy and they differ from each other only in that they have different wave lengths.
When an electro-magnetic wave is absorbed its energy appears as heat where the absorption takes place. This is true of all kinds of radiation and the ultimate method of measuring the intensity of any radiation is to absorb it and measure the heat produced.
In meteorology we need only consider two ranges of wave length: first the wave lengths associated with visible light and secondly the somewhat longer wave lengths called infra-red rays.
The radiation sent out by the sun consists of all wave lengths, but the proportion of short waves is so great that we are justified in considering that solar radiation consists only of short wave lengths. When these waves are absorbed they produce heat; but their outstanding characteristic is that within the visible range bodies absorb the various wave lengths very differently. White substances reflect all these rays, coloured bodies reflect some and absorb others, while black bodies absorb them all, thus with sunlight the colour of the bodies on which they fall is the predominating factor which determines their heating effect.
The second range of wave lengths-the infra-red -are emitted by all bodies at atmospheric temperature. The chief characteristic of these rays is that colour has no influence on them and they are absorbed equally by all bodies. In fact, to these rays all bodies are black-snow and tar, white skin and black skin absorb them equally.
Most of us are able without difficulty to visualize the absorption and emission of radiation by solid and liquid bodies, but the laws of radiation of gases give us more difficulty. As the radiation from the atmosphere is very important to the human body it is necessary that we should understand it.
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Perfectly dry air neither absorbs nor radiates; if the air were completely dry it would play no part in the exchange of heat by radiation. On the other hand, water vapour absorbs and radiates long wave lengths very efficiently. Except for a slight absorption in the so-called rain bands water vapour is transparent to visual light, but it absorbs a very large proportion of the long wave length radiation emitted by bodies at earth temperatures. It is, therefore, able to emit these long wave lengths, and if the absolute humidity is high, as it frequently is in tropical climates, the water vapour in the air acts like a black body and emits nearly the full radiation of a black body at its own temperature. We shall see later that this atmospheric radiation plays an important part in health.
The practical application of these laws of heat radiation to health is most important in connection with clothing in the tropics. Grabham has made some interesting observations in the Sudan on the absorption of solar radiation by different fabrics. A number of different types of cloth were exposed to the sun on a support 18 inches above the ground; a thermometer was inserted in each so that its bulb was covered by a single thickness of cloth and separated from the support by at least five thicknesses of the same cloth. The following table shows the maximum temperature reached by each kind of cloth on a day when the maximum air temperature in the shade only reached 1090F. This table shows clearly the importance of the colour of clothes if one wishes to remain cool when exposed to solar radiation, but it must be clearly realized that the effect is due to the selective absorption of short wave radiation. If there is no short wave radiation then all cloths absorb equally and all tend to take the temperature of the air. White evening dress for men as well as women is common in the tropics; but as it is not worn until after sunset when there is no short wave radiation, the colour of one's clothes is immaterial. A white drill dinner jacket is pleasanter to wear on a hot night than an ordinary black one, but this is merely because it is light in weight and has no lining. Out of direct daylight the colour of clothes does not matter; so that in order to keep cool one does not require a dress of light colour but one of open texture which allows free circulation of air to the skin.
There is always considerable discussion among ordinary men who have lived in the tropics regarding the true cause of sunstroke. Their chief difficulty is in explaining why one can go about in England even at midsummer, when the altitude of the sun is 600 or more, without a hat, while in India one would never think of going out of doors, even soon after sunrise, without wearing a solar topee. Also it is said that in North Australia white men do not wear topees and yet sun-stroke seldom occurs.
Naturally the usual explanation includes ultra-violet light, but why there should be more ultra-violet light in India than in England or Australia is not considered-the mere use of the word is sufficient. Is there no more reasonable explanation? I may state at once that the heating effect of solar radiation, with the sun at a given altitude, is practically the same in all parts of the world. What little difference there is is in favour of higher latitude where there is less dust and water vapour in the atmosphere than in the tropics. We may accept, I think, that if any part of the body, especially the head, becomes warmed to a higher temperature than bloodheat, the heat-regulating mechanism of the body becomes deranged and there is at once a source of danger. Direct solar radiation is only one factor which raises the body temperature, there is in addition the infra-red radiation from the ground and from the air. In relatively cool conditions these are not large, but as the air temperature rises and the amount of water vapour in the air increases, the infra-red radiation from the ground and the air increases very rapidly until at tropical temperatures the intensity of the infra-red radiation approaches that of the sun itself. On the other hand, the high air temperature and the high humidity reduce the natural cooling of the body by convection and evaporation. Thus the high temperature and humidity act twice: once in increasing the infra-red radiation and then again in decreasing the cooling. Finally, in India there is little air movement during the hot weather. The conditions are therefore extremely favourable for the attainment of high local body temperatures, especially on the head if it is uncovered.
If it is true that in parts of the world nearer to the equator than India little or no sun-stroke occurs, then, I think, it will be found that in every case the air temperature is lower, or the air drier, or the wind velocity greater than it is in India when the sun attains the same altitude. Further, in Australia white men have to do hard manual work in the open and in consequence become acclimatized and therefore can tolerate conditions which would prostrate the office-working white man in India.
In connection with sunstroke, I came across in India one of the best examples of false reasoning from analogy that I have ever met. I was consulted by the military authorities who had been advised to have all tunics lined with a red fabric " in order to keep out ultra-violet light." The reasoning which led up to this advice seems to have been something like this: A photographer uses red glass to keep out short wave radiation, therefore, if we line tunics with red fabric we shall keep out ultra-violet light. In my reply I pointed out that a photographer uses a red glass because he has to let some light through, otherwise he would not be able to see what he is doing. If his object were merely to keep out light he would use an opaque screen and not a red one, therefore there was no particular virtue in the red colour. I added that, as very little radiation of any wave length, especially ultra-violet, would penetrate a khaki tunic, the colour of the lining would be of no importance whatever.
Chemical effect of radiation.-This subject has recently been much in the public eye, especially in connection with ultra-violet treatment. Let us consider the purely physical aspect of the question: Radiation of long wave length has little or no chemical action, but as we examine shorter and shorter wave lengths we find that chemical action first appears with red rays, becomes appreciable with orange, and of importance with green. As we proceed to examine still shorter waves, through the blue and violet to the ultra-violet, we find the chemical activity of radiation steadily increasing; the reason for this is now well understood in terms of quanta. Now anything which induces chemical action in human tissues may produce good or harmful results. In fact radiation acts like a drug and each wave length corresponds to a different drug.
That is all that, as a physicist, I am justified in saying; as a meteorologist I might add that owing to the layer of ozone in the upper atmosphere, there is very little ultra-violet light in solar radiation, but as an ordinary man given to arguing from analogy, I should like to ask my medical friends one or two questions. Nature always makes use of any useful property of the natural world and I notice that she makes great use of the chemical properties of radiation in building up the vegetable kingdom, but when it comes to the animal kingdom it appears to me that she has found it necessary to protect the surface of the human animal from the more active chemical rays by pigmentation induced by the chemical rays themselves. What I cannot understand is why it is considered good for us to get all the ultra-violet light we can out of the sunshine when Nature herself says that it is not good for us. I am prepared to take doses of real ultra-violet light prescribed for me in regular doses by a qualified physician, but I am not prepared to go sun bathing, or ski-ing in the snow without clothes, because certain doctors, arguing from analogy, I believe, say that one must have all the ultra-violet light one can get. One does not prescribe castor oil in that way.
Psychological effect.-I know that beneficial use can be made of the beating and of the chemical properties of sunshine; but it is my strong belief that the greatest effect of radiation on the well-being of man, whether in health or in sickness, is psychological. To be able to sit out in the warm sun on a cold day gives pleasure and a feeling of well-being which has little to do with the actual heat received (that could be got indoors from a fire) or with the chemical effect on the blood (that could be got from drugs). The satisfaction is purely mental and so reacts throughout the body.
This satisfaction, however, depends largely on the dull days which have preceded the sunny ones. After two or three months of continuous sunny weather at Simla it gave me a strange feeling when I came down one morning to find a dull day. It gave me almost the same sort of mental stimulus which one has in England on a sunny day after weeks of dull weather.
Atmospheric electricity.-It is impossible here to deal with the large subject of atmospheric electricity in anything like a complete way; I therefore confine myself to general considerations. The electrical state of the atmosphere, whether in normal fine weather or in the abnormal conditions of a thunderstorm, can only act through three physical agents, namely: (a) the electrical field; (b) free electricity, and (c) radio-activity.
The electrical field.-There is always an electrical field in the atmosphere in all parts of the world; its intensity is measured by the difference of electrical potential at two points vertically above one another and one metre apart-this is called the potential gradient.
Measured thus, it is found that in fine clear weather the potential gradient is about 200 volts per metre. In particularly clear air it may fall to 100 volts per metre and in the polluted air near large cities it rises to 300 volts per metre. This means that the electrical potential at the height of a man's head is generally about 300 volts above the potential of the earth-that is, a difference of potential greater than that used in our electric lighting circuits. As soon as the weather becomes disturbed, the electrical field changes. With rain of the non-thunderstorm type the sign of the field is usually reversed and instead of positive potential gradient we find negative potential gradient, but of the same order of magnitude, i.e., a few hundred volts per metre. During thunderstorms, however, electrical fields of an entirely different order of magnitude come into play. Fields of a hundred thousand volts per metre are quite common over large areas during thunderstorms. One's natural reaction to such statements is to wonder how any of us can exist in such strong electrical fields, seeing that 200-volt lighting circuits can give fatal shocks.
The answer is that the body is no more aware of an electrical field than of the gravitational field of force; it is only when that field of force sets up electrical currents which pass through the body that physiological effects come into play. Under normal conditions the air is such a bad conductor of electricity that appreciable currents cannot pass through it. In consequence, when we walk about in the open air in fine weather, and the electrical field tries to pass a current through our bodies with a force of several hundred volts, it is quite impotent to do so because the air cannot receive the current from the body and no flow of electricity takes place. For simplicity I have over-stated the case in the last statement, for there is in fact a small current through our bodies even with the normal electrical fields; but it is so small that I am justified in calling it zero. When, however, the field reaches its highest values in the neighbourhood of thunderstorms, there is sometimes a discharge of the nature of Saint Elmo's fires from bodies exposed in the open; we need not, however, here discuss such abnormal and infrequent discharges. The point I wish to make is that whether the field is the normal one of fine weather or the high field of a thunderstorm, there is no direct physiological effect on bodies exposed to it, because the field does not set up electrical currents in the body itself.
Furthermore, the abnormal electrical effects do not appear until the thunderstorm has developed and then they are limited to its immediate neighbourhood. Five miles away from a thunderstorm the electrical conditions are generally normal. Most people consider that the atmosphere becomes more and more electrical until a thunderstorm results. The facts are quite the reverse. There are no abnormal electrical conditions until the rain-storm has developed; then, and only then, does the rain produce the electrical effects associated with a thunderstorm. It is therefore not correct to talk about "thundery conditions" until a thunderstorm has developed and come quite near to the place of observation.
I now pass on to consider the free electricity in the air. The normal molecule of air is electrically neutral, but there are always a few molecules which have an electrical charge: this charge may be either positive or negative. Charged molecules are called ions: positive ions if they carry a positive charge and negative ions if they carry a negative charge. There are two main types of ions in the atmosphere, small ions and large ions. The former appear to be single molecules of air which, after becoming charged, collect a number of water molecules about them, so that a small ion is a charged molecule of air enclosed in a bunch of water molecules. The large ions appear to be of a different nature. There are always in the atmosphere a large number of hygroscopic nuclei which are supposed to be mainly crystals of sea-salt, or hygroscopic bodies produced by combustion. Some of these nuclei capture small ions, and thus become charged themselves. Nuclei so charged are the large ions.
Similar ions are found in chemical solutions, where they play a large part in chemical and electrical reactions; it is therefore natural to ask whether the ions in the atmosphere may not play some part in physiological processes.
A priori the physicist is inclined to reject any such idea, for several reasons. First, the number of ions in the atmosphere is so small-one in a thousand million million neutral molecules-that it is inconceivable that they can play any important part in bodily functions; secondly, in the process of breathing the air passes through damp narrow passages where the electrical charge on the ion is lost and only neutral molecules enter the lungs ; thirdly, there are practically the same number of positive and negative ions and therefore so far as any electrical effect is concerned they neutralize one another.
A considerable amount of work has been done on this aspect of ionized air and the anticipations just stated have been confirmed. Dorno has measured the natural ionization of the air at Davos for many years and can find no direct effect on health. More recently Dr. Dessauer and his collaborators in Frankfurt have made many experiments on artificially ionized air and find that while large doses of ions all of one sign have certain pathological effects, no effect of large quantities of oppositely charged ions can be detected; from which it is clear that no effect from the much smaller number of naturally formed ions can be expected.
Soon after the discovery of radio-activity it was found that there is always a measurable quantity of radio-active matter in the atmosphere. At once all sorts of medicinal properties were ascribed to the radio-activity of the air. Further knowledge of the action of radio-active substances on the living body have, however, shown that the quantities of radio-active matter in the atmosphere are absolutely insignificant from the point of view of health.
Having examined all the physical aspects of atmospheric electricity and found none of physiological importance, one may ask why thunderstorms have such marked effects on certain people. This question might be met with another: Why does a thunderstorm turn milk sour? The answer is substantially the same in both cases. It is not the electricity of the thunderstorm which causes milk to go sour and people to have headaches, but the accompanying meteorological conditions, for in this country at least thundlerstorms generally occur with hot and humid conditions which are favourable to the growth of bacteria and are unpleasant to most people. If to these general depressing conditions we add the nervous strain due to physical fear of thunder and lightning I think we have sufficient explanation of the discomfort of some people in thundery conditions without the need to invoke any effect of electricity.
Dr. C. W. BUCKLEY called attention to the observations of Tyler on the climate of Shanghai communicated to the Balneological and Climatological Society 25 years ago. He got a body of picked observers to register their subjective impressions of the bracingness or otherwise of the weather for a month on a scale of degrees from one to ten. These records were then compared with the records of the wet and dry bulb thermometer but no definite relation was found. He (the speaker) however, analysed the figures further and found that the curve of the observations made coincided almost exactly with that of the absolute humidity. The reason for this was made clear by Dr. Simpson's observations that low absolute humidity., by leading to greater evaporation, and cooling was more bracing. He also called attention to Sir Herman Weber's observation that in respect of certain climatic characters, notably bracingness, an altitude of 1,000 feet in this country was equivalent to one of 3,000 to 4,000 feet in the Alps and 5,000 or 6,000 feet in the Himalayas, which the lecturer's observations indicated was due in some degree to wind velocity and consequent evaporation. The lecturer held the view that the influence of weather changes on the human organism was largely if not entirely psychical, apart from the effects referred to, but this failed to explain the sensitiveness of rheumatic patients to certain weather conditions, especially high winds, of which thev were conscious even when indoors, and the anticipation of weather changes manifested by the lower animals. Just as pharmacologists had in the past asserted that certain drugs could not possibly have the curative action with which they were credited, but had later been obliged to admit that empiricism had been justified in the light of further research, so he believed that further knowledge in meteorology would throw a light on these effects of weather which were too universally believed in to be set aside lightly.
Dr. J. KINGSTON BARTON said that in the Morning Post of January 11 there had been published an interesting graph showing the great variation in temperatures observed at Kew during the previous month. He (the speaker) had correlated these changes with the barometer changes for the same period and also with certain figures from the weekly reports of the Registrar-General most likely to demonstrate effects of weather-namely, those of the deaths from " Old Age," from " Respiratory Diseases, excluding Tuberculosis," and from " Cerebral Heemorrhage." [Dr. Kingston Barton exhibited on the epidiascope the composite charts which he had devised.]
